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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the mounting condition detection approach of engine fittings of detecting the mounting condition of the 
fittings with which it was equipped in the middle of the supply path of lubrication oil As opposed to the setting-out 
amount of supply per [ which detected the amount of supply of this fluid while carrying out application-of^pressure 
supply of the fluid into the path of said lubrication oil, where said engine is driven, and was beforehand set up in 
connection with the passage of time ] predetermined time The mounting condition detection approach of the engine 
mounting member characterized by judging with the mounting condition of said fittings being good if the actual fluid 
amount of supply per [ said ] detected predetermined time is mostly in agreement 

[Claim 2] In the mounting condition detection equipment of the engine fittings in which the fittings with which it was 
equipped in the middle of the supply path of lubrication oil carry out mounting condition detection An engine drive 
means and the fluid supply means which carries out application-of-pressure supply of the fluid into the path of said 
lubrication oil, A fluid amount-of-supply detection means to detect the amount of supply of the fluid supplied by this 
fluid supply means, An amount-of-supply comparison means to measure the setting-out amount of supply per 
[ which was beforehand set up in connection with the passage of time ] predetermined time, and the fluid amount of 
supply per [ which was detected by said fluid amount-of-supply detection means ] predetermined time, Mounting 
condition detection equipment of the engine mounting member characterized by having a mounting condition judging 
means to judge with the mounting condition of said fittings being good if said detection amount of supply is mostly in 
agreement to said setting-out amount of supply based on the comparison result of this amount-of-supply 
comparison means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mounting condition detection approach of the engine fittings 
which detect the mounting condition of the fittings with which it was equipped in the middle of the path of 
lubrication oil, and its equipment. 
[Description of the Prior Art] 

[0002] The outline of the bearing metal of a crankshaft is shown in the outline of the important section cross 
section showing the common engine to drawing 9 , and the engine which expresses the passage of lubrication oil to 
drawing 10 , the important section cross section of the crankshaft which expresses engine drive equipment to 
draw ing 1 1 R> 1 , and drawing 121 2 . 

[0003] As shown in drawing 9 , this engine is a V type 6-cylinder type, the crankshaft 13 is supported by the 
cylinder block 12 of an engine 1 1 free [ a revolution ], and while the end face section of six connecting rods 14 is 
connected with this crankshaft 1 3, the piston 1 5 is connected with the point of each connecting rod 1 4, 
respectively. Moreover, that combustion chamber 1 7 is formed in the cylinder head 1 6 fixed to the upper part of a 
cylinder block 1 2 corresponding to each piston 1 5, and while being equipped with the ignition plug which is not 
illustrated here, the inlet port 1 8 and exhaust port 1 9 which are open for free passage to this combustion chamber 
1 7 are formed. And this inlet port 1 8 and exhaust port 1 9 are equipped with the intake valve 20 and the exhaust air 
bulb 21, respectively. Furthermore, this cylinder head 16 is equipped with the cam shaft 22 and rocker arm 23 which 
operate this intake valve 20 and the exhaust air bulb 21. 

[0004] The air cleaner 24 with which the upper part of an engine 1 1 was equipped is for removing the contaminant 
with which it floats in the air to inhale, and is connected with each inlet port 18 by the inlet pipe 25. On the other 
hand, the end face section of an exhaust pipe 26 was connected with the exhaust port 1 9, and the point of this 
exhaust pipe 26 is opened to atmospheric air. 

[0005] Therefore, while the air inhaled from the air cleaner 24 flows into an inlet port 1 8 by the inlet pipe 25, the fuel 
injector which is not illustrated injects the fuel of the specified quantity corresponding to an inhalation air content to 
an inlet port 18. And inhalation air and a fog-like fuel are mixed, and it becomes gaseous mixture, and is sent in in a 
combustion chamber 17 from an inlet port 18. Here, gaseous mixture burns in a combustion chamber 17 in an 
instant, and drives a piston 1 5 with the expansion gas pressure. Then, the exhaust gas which occurred by 
combustion is discharged outside by the exhaust pipe 26 from an exhaust port 1 9. 

[0006] It set in such an engine and the part heated while lubrication oil supplies and circulates continuously into the 
rotating part and sliding part reducing frictional resistance and making it operate smoothly is cooled. That is, as 
shown in drawing 10 and drawing J J , the oil pan mechanism 31 which accumulates lubrication oil in the lower part of 
an engine is attached, and the lubrication oil which collected here with the lubricating oil pump 32 is sucked up, and 
it is feeding into each part While the oil path 33 parallel to a crankshaft 1 3 is formed in the cylinder block 1 2 which 
supports each piston 1 5 mentioned above free [ sliding ], it separates from the middle of this oil path 33, and four 
division paths 34 are formed. 

[0007] On the other hand, the crankshaft 1 3 is supported by the cylinder block 1 2 free [ a revolution ] through the 
bearing metal 35 and 36 of a couple in four locations to those shaft orientations, and the 1 st thru/or the 4th feed 
holes 37, 38, 39, and 40 are formed in each revolution supporters 13a, 13b, 13c, and 13d of this crankshaft 13 along 
the direction of a path. As the bearing metal 35 and 36 of this couple is shown in a detail at drawing 12 , 2 ****s is 
carried out up and down, the oil groove 41 where the bearing metal 35 with which the top^ace side of a crankshaft 
13 is equipped meets a circumferencial direction at an inner surface is formed, and the oil gallery 42 is drilled in the 
center section of that oil groove 41. Moreover, the bearing metal 36 with which the underside side of a crankshaft 
13 is equipped does not have this oil groove 41 and oil gallery 42, and it is formed in the plane. In addition, the 
baffles 43 and 44 of a hoop direction are formed in each bearing metal 35 and 36. Therefore, the end face of each 
feed holes 37, 38, 39, and 40 of a crankshaft 1 3 will be connected with each division path 34 of a cylinder block 1 2 
through the oil gallery 42 of each bearing metal 35. 

[0008] Moreover, the upper bed section of a connecting rod 14 is equipped with Pistons 15a, 15b, 15c, 15d, 15e, and 
15f, respectively, and the 1st thru/or the 6th discharge hole 45, 46, 47, 48, 49, and 50 are formed in the revolution 
eccentricity section of the crankshaft 1 3 which supports the soffit section of each of this connecting rod 1 4 free [ a 
revolution ] along the direction of a path. And the 1st feed holes 37 of a crankshaft 1 3 are open for free passage 
with the 1st discharge hole 45 through the 1st free passage hole 51. The 2nd feed holes 38 are open for free 
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passage with the 2nd and 3rd discharge holes 46 and 47 through the 2nd free passage hole 52, and the 3rd feed 
holes 39 are open for free passage with the 4th and 5th discharge holes 48 and 49 through the 3rd free passage 
hole 53, and they are opening the 4th feed holes 40 for free passage with the 6th discharge hole 50 through the 4th 
free passage hole 54. Furthermore, the oil blowout hole 55 is penetrated and formed in each connecting rod 14 at 
the shoulder of one of these. 

[0009] Therefore, with a lubricating oil pump 32, the lubrication oil sucked up from the oil pan mechanism 31 is 
introduced into the oil path 33 of a cylinder block 12, reaches [ from this oil path 33 ] that oil groove 41 through the 
oil gallery 42 of bearing metal 35 through each division path 34, and supplies and carries out lubrication to each 
revolution supporters 1 3a, 1 3b, 1 3c, and 1 3d of a crankshaft 1 3. Moreover, the lubrication oil supplied to each 
revolution supporters 1 3a, 1 3b, 1 3c, and 1 3d of a crankshaft 1 3 is introduced into the 1 st thru/or the 4th feed holes 
37, 38, 39, and 40. The 1st discharge hole 45 is supplied through the 1st free passage hole 51 from the 1st feed 
holes 37. The 2nd and 3rd discharge holes 46 and 47 are supplied through the 2nd free passage hole 52 from the 
2nd feed holes 38, the 4th and 5th discharge holes 48 and 49 are supplied through the 3rd free passage hole 53 from 
the 3rd feed holes 39, and the 6th discharge hole 50 is supplied through the 4th free passage hole 54 from the 4th 
feed holes 40. And the lubrication oil supplied to each discharge holes 45, 46, 47, 48, 49, and 50 is supplied to each 
revolution eccentricity section of a crankshaft 1 3, and carries out lubrication. 

[0010] Furthermore, as shown in a detail at drawin g 1 1 , when edge opening of these discharge holes 45 and 46 and 
the oil blowout hole 55 of a connecting rod 14 are in agreement at the time of a revolution of a crankshaft 13. the 
lubrication oil supplied to each discharge holes 45 and 46 (47, 48, 49, 50) of a crankshaft 1 3 is supplied to the oil 
blowout hole 55 from discharge holes 45 and 46, and is spouted from this oil blowout hole 55 by the method of 
outside. The spouted lubrication oil was supplied to a cylinder internal surface and Pistons 15a and 15b (15c, 15d, 
15e, 15f), and has cooled this. 
[0011] 

[Problem(s) to be Solved by the Invention] In such an engine, as mentioned above, it supplies and circulates through 
lubrication oil continuously into an engine rotating part and an engine sliding part, frictional resistance is reduced, or 
it has the important duty which cools the heated part, and when supply of lubrication oil is inadequate, engine 
actuation is no longer performed smoothly. 

[0012] In the assembly operation of this engine, when there were similar components, mixing of a member occurred, 
and conveyance of each part article, supply, bolting, etc. might be attached in addition to the position, although 
automation was attained. For example, as the bearing metal 35 and 36 of the couple which supports a crankshaft 1 3 
free [ a revolution ] to a cylinder block 12 was mentioned above, although a configuration different, respectively is 
carried out, namely, the oil groove 41 and the oil gallery 42 are formed in one bearing metal 35, the bearing metal 36 
of another side serves as a flat surface. Therefore, when this is attached to reverse, supply of the lubrication oil 
from the division path 34 to the 1st thru/or the 4th feed holes 37, 38, 39, and 40 is no longer performed. 
[0013] Although the operator did the activity with a group of these bearing metal 35 and 36 by handicraft 
conventionally or the machine was performing automatically, by the handicraft by the operator, carelessly, 
accidentally, it attached to reverse and there was a possibility that an incorrect group might occur by mixing of a 
member, by automation by the machine more. Therefore, this check had to be performed by the engine inspection 
before shipment, the inspection item here increased, inspection became troublesome, the duration for that 
inspection also became long, and there was a problem that workability will fall. 

[0014] This invention solves such a problem and it aims at offering the mounting condition detection approach of 
the engine fittings which prevented the incorrect group certainly in engine assembly operation, and aimed at 
improvement in product quality, and its equipment. 
[0015] 

[Means for Solving the Problem] The mounting condition detection approach of the engine fittings of this invention 
for attaining the above-mentioned object In the mounting condition detection approach of engine fittings of 
detecting the mounting condition of the fittings with which it was equipped in the middle of the supply path of 
lubrication oil As opposed to the settingrout amount of supply per [ which detected the amount of supply of this 
fluid while carrying out application-of-pressure supply of the fluid into the path of said lubrication oil, where said 
engine is driven, and was beforehand set up in connection with the passage of time ] predetermined time If the 
actual fluid amount of supply per [ said ] detected predetermined time is mostly in agreement, the mounting 
condition of said fittings will be characterized by judging with it being good. 

[0016] Moreover, the mounting condition detection equipment of the engine fittings of this invention In the mounting 
condition detection equipment of the engine fittings in which the fittings with which it was equipped in the middle of 
the supply path of lubrication oil carry out mounting condition detection An engine drive means and a fluid supply 
means to supply a fluid in the path of said lubrication oil. A fluid amount-of-supply detection means to detect the 
amount of supply of the fluid supplied by this fluid supply means. An amount-of-supply comparison means to 
measure the setting-out amount of supply per [ which was beforehand set up in connection with the passage of 
time ] predetermined time, and the fluid amount of supply per [ which was detected by said fluid amount-of-supply 
detection means ] predetermined time, If said detection amount of supply is mostly in agreement to said setting-out 
amount of supply based on the comparison result of this amount-of-supply comparison means, it will be 
characterized by equipping the mounting condition of said fittings with a mounting condition judging means to judge 
with it being good. 
[0017] 
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[Function] Where an engine is driven with an engine drive means, while supplying a fluid in the path of lubrication oil 
with a fluid supply means, a fluid amount-of-supply detection means detects the amount of supply of a fluid. The 
setting-out amount of supply per [ which was beforehand set up by the amount-of-supply comparison means ] 
predetermined time and the fluid amount of supply per [ which the fluid amount-of-supply detection means 
detected ] predetermined time are measured. The incorrect group of fittings etc. is detected by judging with the 
mounting condition of fittings being good, if the detection amount of supply is mostly in agreement to the setting- 
out amount of supply with the mounting condition judging means based on the comparison result of an amount-of- 
supply comparison means. 
[0018] 

[Example] Hereafter, an example is explained to a detail for this invention based on a drawing. 

[0019] The approximate account which expresses the example of the incorrect group detection by the comparison 
of a supply-flow-rate wave to the block configuration of the mounting condition detection equipment of the fittings 
for enforcing the mounting condition detection approach of the engine fittings applied to one example of this 
invention at drawing 1 , the outline configuration which expresses the mounting condition detection equipment of 
fittings to drawing 2 , the graph with which change of the supply flow rate in crankshaft 1 revolution is expressed to 
drawing 3 , drawing 4 , or drawing 7 is shown. In addition, the explanation which gives the same sign to the member 
which has the same function as usual, and overlaps is omitted. 

[0020] In the mounting condition detection equipment of the fittings of this example, as shown in drawing 1 , while 
the engine 101 is equipped with fittings 102 in the middle of the supply path of lubrication oil and the engine drive 
means 103 is connected to this engine 101, a fluid supply means 104 to supply a fluid in the path of the lubrication 

011 of an engine 101 is connected. Furthermore, a fluid amount-of-supply detection means 105 to detect the amount 
of supply of the fluid supplied in the engine 101 is connected to the engine 101. This fluid amount-of-supply 
detection means 105 consists of a peak value count means 106 and a flow rate wave detection means 107, the 
peak-value count means 106 counts the count to which the amount of supply of the fluid detected by the fluid 
supply means 104 reached within the limits of predetermined, and the flow rate wave detection means 107 detects 
as a wave change of the amount of supply of the fluid detected by the fluid supply means 104. 

[0021] An amount-of-supply comparison means 108 to measure the detected amount of supply and the setting-out 
amount of supply set up beforehand is connected to this fluid amount-of-supply detection means 105. With this 
amount-of-supply comparison means 108, while measuring the count of attainment of the amount-of-supply peak 
value of the fluid detected by the peak value count means 106, and the count of setting-out attainment set up 
beforehand, the wave of amount-of-supply change of the fluid detected by the flow rate wave detection means 107 
is compared with the setting-out wave set up beforehand. And a mounting condition judging means 1 09 to judge the 
mounting condition of fittings 102 based on the comparison result of the amount-of-supply comparison means 107 
is connected to this amount-of-supply comparison means 1 08. 

[0022] Hereafter, the concrete configuration of this example is explained. As shown in drawing 1 0 , the supply path 
(oil gallery [ - The 1st thru/or the 6th discharge hole 45, 46, 47, 48, and 49, oil blowout hole 55 of the 50-connecting 
rod 14 ] 42 of the oil path 33-division path 34-bearing metal 35 - the 1st thru/or the 4th feed holes 37, 38, 39, and 
40 - the 1st thru/or the 4th free passage holes 51, 52, 53, and 54) of lubrication oil is formed in the cylinder block 

12 of an engine 11. And it is equipped with the bearing metal 35 and 36 of a couple between the 1st [ in the middle 
of / 34 / the supply path of this lubrication oil (i.e., a division path) ] thru/or the 4th feed holes 37, 38, 39, and 40. 
Therefore, with the mounting condition detection equipment of the fittings of this example, the mounting condition of 
this bearing metal 35 was detected, and the incorrect group is detected. 

[0023] As shown in drawing 2 , the rotary head 71 has the driving gear which is not illustrated, can be connected 
with a crankshaft 1 2 and can rotate this crankshaft 1 2 now at the rate of predetermined. A compressor 72 
generates application-of^pressure air, and can supply air to the oil path 33 of the cylinder block 12 which is the 
edge of the supply path of lubrication oil through ****** 73. Moreover, the flowmeter 74 which measures the 
amount of supply of the air supplied in the supply path (oil path 33 of a cylinder block 12) of lubrication oil is 
attached in this ****** 73. 

[0024] A flow tester 75 has the peak value hold unit 76, it connects with a flowmeter 74, and the measurement 
result is inputted. If the air amount of supply and the predetermined peak range value which were measured are 
compared and the air amount of supply reaches within the limits, a comparator 78 outputs a signal outside, and a 
counter 77 counts the output signal from a comparator 78 as a count of attainment of amount-of-supply peak 
value, and it compares it with the count of setting-out attainment set up beforehand. An oscilloscope 79 displays 
change of the measured air amount of supply as a wave, and compares the wave of amount-of-supply change of the 
measured fluid with the setting-out wave set up beforehand. And the mounting condition of bearing metal 35 is 
judged from amount-of-supply peak value and the wave of amount-of-supply change, and an incorrect group is 
detected. In addition, in drawing 2 , 80 is masking equipment which takes up each path which opens for free passage 
and carries out opening to the oil path of the lubrication oil of a cylinder block 1 2 at the time of measurement of the 
air amount of supply. 

[0025] Here, the detection approach of the incorrect group of the concrete bearing metal 35 by the mounting 
condition detection equipment of the fittings of this example is explained. As shown in drawing 2 , first, a rotary head 
71 is connected with a crankshaft 13, this crankshaft 13 is rotated at the rate of predetermined, and each path 
opening which is open for free passage to the oil path formed in the cylinder block 12 by each masking equipment 80 
is plugged up. And application-of-pressure air is supplied to the oil path 33 of a cylinder block 12 through ****** 73 
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from a compressor 72 in this condition. In addition, this application-of-pressure air is 130 l/min extent. Next, a flow 
meter 74 measures the amount of supply of the air in ****** 73, i.e., the air ullage in a cylinder block 1 2. And a flow 
tester 75 inputs and processes the analog data which the flow meter 74 measured, and the air amount-of^-supply 
peak value and the setting range which were measured are compared, and a counter 77 counts the count of 
attainment of the setting range of peak value, and compares a comparator 78 with the count of setting-out 
attainment set up beforehand. On the other hand, an oscilloscope 79 displays change of the measured air amount of 
supply as a wave, and compares the wave of amount-of-supply change of the measured fluid with the setting-out 
wave set up beforehand. And it detects whether the incorrect group of the bearing metal 35 is carried out from the 
comparison result of amount-of-supply peak value, and the wave-like comparison result of amount-of-supply 
change, or of which location if it is an incorrect group, the bearing metal 35 is an incorrect group. That is, if 
application-of-pressure air is supplied with 130 l/min extent, the setting-out air amount of supply per [ which was 
beforehand set up in connection with the passage of time ] predetermined time and the air amount of supply per 
[ which was detected by the flowmeter 74 ] predetermined time are measured and the detection air amount of 
supply is mostly in agreement to the setting-out air amount of supply as mentioned above, it will judge with the 
mounting condition of bearing metal 35 being good. [0026] Draw ing 3 is a graph showing change of the air flow rate 
(l/min) to a crank angle (theta) when a crankshaft 13 rotates one time, and is a thing when bearing metal 35 is 
attached normally, as this graph shows, the count to which the peak value of an air flow rate arrived at the 
predetermined peak range H (it sets up with H=2.0-2.5 in this example.) when a crankshaft 1 3 rotated one time is 6 
times (A, B, C, A', B\ and C — '). 

[0027] By the way, the air introduced into the oil path 33 of a cylinder block 12 passes along the oil gallery 42 of 
bearing metal 35 through each division path 34, is supplied to the 1st thru/or the 4th feed holes 37, 38, 39, and 40 
of a crankshaft 1 3, and results in the 1 st thru/or the 6th discharge hole 45, 46. 47. 48, 49, and 50 further with the 
1st thru/or the 4th free passage holes 51, 52, 53, and 54. The air leakage in the path so far is based on the metal 
path clearance of each part material. And when edge opening of each discharge holes 45, 46. 47, 48, 49, and 50 and 
the oil blowout hole 55 of each connecting rod 1 4 are in agreement, air is spouted from the oil blowout hole 55. Each 
discharge holes 45, 46, 47, 48, 49, and 50 of a crankshaft 1 3 are penetrated in the direction of a path, it becomes 2 
times to one revolution of a crankshaft 13 that the edge opening and oil blowout hole 55 of each connecting rod 14 
are in agreement, and it becomes a total of 1 2 times because there are six connecting rods 1 4. Therefore, the peak 
part which arrives at the predetermined peak range H in the graph of drawing 3 because an air ullage increases at 
this time occurs. 

[0028] However, the engine of this example is V type 6-cylinder, three pistons 15a, 15b, 15c, 15d, 15e, and 15f are 
arranged, and each pistons 15a. 15b, 15c. 15d. 15e, and 15f are connected with right and left through the connecting 
rod 14 in accordance with the shaft orientations alternately with right and left from the edge of a crankshaft 13 
(refer to drawing 9 and drawing 10 ). In this case, each pistons 15a, 15b, 15c, 15d, 15e. and 15f (connecting rod 14) 
are connected after 1 20 degrees has shifted at a time to a crankshaft 1 3, and Pistons 1 5a and 1 5d, Pistons 1 5b and 
1 5e, and Pistons 1 5c and 1 5f are carrying out synchronous actuation, respectively. Therefore, as mentioned above, 
the pistons 1 5b and 1 5e in which the peak part in the graph of drawing 3 generated because edge opening of each 
discharge holes 45, 46, 47, 48, 49, and 50 and the oil blowout hole 55 of each connecting rod 1 4 are in agreement 
and air leaks from the oil blowout hole 55 carries out synchronous actuation. Pistons 15a and 15d, and Pistons [15c 
and 1 5f ] location is expressed as a pile, respectively. 

[0029] Thus, although the condition that the discharge holes 45, 46, 47, 48, 49, and 50 of a crankshaft 1 3 and the oil 
blowout hole 55 of each connecting rod 14 are in agreement, and air leaks from this oil blowout hole 55 is generated 
1 2 times to one revolution of a crankshaft 1 3, since the piston of a couple is carrying out synchronous actuation, 
the peak part in the graph of drawing 3 becomes 6 times. That is, in drawing 3 , air leakage generates peak value A 
and A' from the oil blowout hole 55 of the connecting rod 1 4 corresponding to Pistons 1 5b and 1 5e, and the air 
amount of supply rises. Moreover, air leakage generates peak value B and B' from the oil blowout hole 55 of the 
connecting rod 14 corresponding to Pistons 15a and 15d, the air amount of supply rises, further, air leakage 
generates peak value C and C from the oil blowout hole 55 of the connecting rod 14 corresponding to the piston 
pistons 1 5c and 1 5f, and the air amount of supply rises. 

[0030] actually — bearing metal — 35 — incorrect — a group — having generated — a case — for example, — 
drawing 4 — being shown — as — beforehand — setting up — having had — bearing metal — 35 — normal — a 
group — with — a condition — air — a flow rate — a graph — it is — if — peak value — A — B — C — A — ' — 
B — ' — C — ' — six — a piece — obtaining — having — all — the inside of the peak value predetermined range 
H — it is . On the other hand, if it is in the graph of the air flow rate detected this time, the peak value of a, b, c, a*, 
and the thing that is in the predetermined range H of peak value although b' and six c' are obtained is four, a, c, a', 
and c\ and it turns out that abnormalities are in peak value b and b\ It turns out that the pistons corresponding to 
this peak value b and b* are Pistons 15a and 15d. abnormalities are in the bearing metal 35 with which revolution 
supporter 13a was equipped in this case, and the air supplied here does not flow on the 1st supply way 35. 
Therefore, it becomes clear that the bearing metal 35 with which revolution supporter 13a of a crankshaft 13 was 
equipped is an incorrect group. 

[0031] In addition, there was no peak value b and b' into the peak value predetermined range H, and dealing with this 
judged with the bearing metal 35 of revolution supporter 13a of the crankshaft 13 with which the 1st supply way 37 
which supplies lubrication oil to piston 1 5a was formed being an incorrect group here, in spite of having been Pistons 
1 5a and 1 5d. For example, when the bearing metal 35 of revolution supporter 1 3c of the crankshaft 1 3 with which 
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the 3rd supply way 39 which supplies lubrication oil to piston 15d was formed was an incorrect group, peak value a 
corresponding to Pistons 15d and 15e and a* should also become abnormalities, and abnormalities were not 
accepted here in measurement of this air flow rate. Therefore, as mentioned above, it has judged with the bearing 
metal 35 with which revolution supporter 13a of a crankshaft 13 was equipped being an incorrect group. 
[0032] Moreover, as shown in drawing 5 , in the graph of the detected air flow rate, it turns out that a, b, c, a', and 
the thing in the peak value predetermined range H are two of b and b\ and peak value has abnormalities in peak 
value a and c, a', and c* although b' and six c' are obtained. It turns out that this peak value a and c, a', and the 
pistons corresponding to c' are Pistons 1 5b, 1 5c, 1 5d, and 1 5e, abnormalities are in the bearing metal 35 with which 
revolution supporter 13b was equipped in this case, and the air supplied here does not flow on the 2nd supply way 

36. Therefore, it becomes clear that the bearing metal 35 with which revolution supporter 1 3b of a crankshaft 1 3 
was equipped is an incorrect group. 

[0033] Furthermore, as shown in drawing 6 , in the graph of the detected air flow rate, it turns out that a, b, c, a', 
and the thing in the peak value predetermined range H are two of c and c\ and peak value has abnormalities in peak 
value a and b, a', and b' although b* and six c* are obtained. It turns out that this peak value a and b, a', and the 
pistons corresponding to b* are Pistons 1 5a, 1 5b, 1 5d, and 1 5e, abnormalities are in the bearing metal 35 with which 
revolution supporter 1 3c was equipped in this case, and the air supplied here does not flow on the 3rd supply way 

37. Therefore, it becomes clear that the bearing metal 35 with which revolution supporter 1 3c of a crankshaft 1 3 
was equipped is an incorrect group. 

[0034] Moreover, as shown in drawjng 7 , in the graph of the detected air flow rate, it turns out that a, b, c, a', and 
the thing in the peak value predetermined range H are four, a, b\ a, and b\ and peak value has abnormalities in peak 
value c and c' although b' and six c' are obtained. It turns out that the pistons corresponding to this peak value c 
and c' are Pistons 1 5c and 1 5f, abnormalities are in the bearing metal 35 with which 1 3d of revolution supporters 
was equipped in this case, and the air supplied here does not flow on the 4th supply way 38. Therefore, it becomes 
clear that the bearing metal 35 with which 13d of revolution supporters of a crankshaft 13 was equipped is an 
incorrect group. 

[0035] Thus, by comparing the graph showing change of the air flow rate of the condition with a normal group of the 
bearing metal 35 set up beforehand with the graph showing change of the actually detected air flow rate, when an 
incorrect group has bearing metal 35 in the existence of an incorrect group, and a list, the generating location can 
be detected. 

[0036] In addition, although the mounting condition detection equipment of the fittings of this invention was applied 
in the example mentioned above when the incorrect group of bearing metal 35 was detected, it is not limited to this. 
For example, although the oil nozzle 55 of lubrication oil is formed in the connecting rod 14 with which Pistons 15a 
and 15b were connected as shown in d rawin g 1 1 , this oil nozzle 55 is formed in the location which shifted to one 
side instead of a core of a connecting rod 14. Therefore, a cross direction will be accidentally attached at the time 
of with [ of this connecting rod 14 ] a group, injection timing will shift to a ****** case, and lubrication oil will not be 
correctly injected from the nozzle of a connecting rod 1 4. The mounting condition detection equipment of the 
fittings of this invention is detectable also about the incorrect group of such a connecting rod 14. 
[0037] The approximate account which expresses the example of the incorrect group detection by the comparison 
of a supply-flow-rate wave in crankshaft 1 revolution to drawing 8 is shown, namely, — drawing 8 — being shown - 
-as — beforehand — setting up — having — **** — a connecting rod — 14 — normal — a group — with — a 
condition — air — a flow rate — a graph (alternate long and short dash line) — it is — rf — peak value — A — B - 
-C — A — ' — B — * — C — ' — six — a piece — obtaining — having — all — the inside of the peak value 
predetermined range H — it is . On the other hand, rf it is in the graph (continuous line) of the air flow rate detected 
this time, as for what has peak value in the predetermined range H of peak value, it turns out a, c, a\ and that only 
four of c* are obtained but abnormalities are in peak value b and b'. It turns out that the pistons corresponding to 
this peak value b and b' are Pistons 15a and 15d, abnormalities are in the connecting rod 14 with which revolution 
supporter 13a was equipped in this case, and the air supplied here does not flow on the 1st supply way 35. 
Therefore, it becomes clear that the connecting rod 1 4 with which it was equipped with piston 1 5a is an incorrect 
group. 

[0038] In addition, although application-of-pressure air was fed by the compressor 72 in the supply path 33 of the 
lubrication oil formed in the engine, i.e., the oil path of a cylinder block 1 2, if it was in the above-mentioned example, 
this fluid to feed may not be restricted to air, may feed lubrication oil, and may measure that flow rate. 
[0039] 

[Effect of the Invention] As mentioned above, as an example is given and being explained to the detail, according to 
the mounting condition detection approach of the engine fittings of this invention, and its equipment Where an 
engine is driven with an engine drive means, while supplying a fluid in the path of lubrication oil with a fluid supply 
means, a fluid amount-of-supply detection means detects the amount of supply of a fluid. The setting-out amount 
of supply per [ which was beforehand set up by the amount-of-supply comparison means ] predetermined time and 
the fluid amount of supply per [ which the fluid amount-of-supply detection means detected ] predetermined time 
are measured. Since it was made to judge with the mounting condition of fittings being good when the detection 
amount of supply was mostly in agreement to the setting-out amount of supply with the mounting condition judging 
means based on the comparison result of an amount-of-supply comparison means While being able to judge easily 
the mounting condition of the fittings attached in the engine in a short time, being able to prevent an incorrect 
group certainly in engine assembly operation and being able to improve the quality of a product, a product inspection 
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process can be simplified and improvement in workability can be aimed at. 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the block block diagram of the mounting condition detection equipment of the fittings for enforcing 
the mounting condition detection approach of the engine fittings concerning one example of this invention. 
[ Drawin g 2] It is an outline block diagram showing the mounting condition detection equipment of fittings. 
[DrawjingJ|] It is a graph showing change of the supply flow rate in crankshaft 1 revolution. 
[Drawing 4 ] It is approximate account drawing showing the example of the incorrect group detection by the 
comparison of a supply-flow-rate wave. 

[Drawing 5] It is approximate account drawing showing the example of the incorrect group detection by the 
comparison of a supply-flow-rate wave. 

[Drawing 6] It is approximate account drawing showing the example of the incorrect group detection by the 
comparison of a supply-flow-rate wave. 

[Dr awing 7] It is approximate account drawing showing the example of the incorrect group detection by the 
comparison of a supply-flow-rate wave. 

[Drawing 8] It is approximate account drawing showing the example of the incorrect group detection by the 

comparison of a supply-flow-rate wave in crankshaft 1 revolution. 

[Drawing 9] It is an important section sectional view showing a common engine. 

[Drawing 10] It is the schematic diagram of the engine showing the passage of lubrication oil. 

[Drawin g 1 1] It is the important section sectional view of the crankshaft showing engine drive equipment 

[Drawng J[2] It is the perspective view of the bearing metal of a crankshaft. 

[Description of Notations] 

1 1 Engine 

12 Cylinder Block 

13 Crankshaft 

14 Connecting Rod 

14a, 14b, 14c, 14d Revolution supporter 
1 5a, 1 5b. 1 5c. 1 5d. 1 5e. 1 5f Piston 

33 Oil Path 

34 Division Way 

35 36 Bearing metal 

37, 38, 39. 40 Supply way 

41 Oil Groove 

42 Oil Gallery 

45, 46, 47, 48, 49. 50 Discharge hole 
51. 52, 53, 54 Free passage hole 
55 Oil Blowout Hole 

71 Rotary Head 

72 Compressor 

74 Flowmeter 

75 Flow Tester 

77 Counter 

78 Comparator 

79 Oscilloscope 

101 Engine 

102 Fittings 

103 Engine Drive Means 

104 Fluid Supply Means 

105 Fluid Amount-of-Supply Detection Means 

106 Peak Value Count Means 

107 Flow Rate Wave Detection Means 

108 Amount-of-Supply Comparison Means 

109 Mounting Condition Judging Means 
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DRAWINGS 



[Drawing 1] 
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[Drawing 1 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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